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ABSTRACT

Background: Liver biopsy so far, is The mainstay of diagnosing hepatic fibrosis. Activated HSCs express certain mesenchy-
micl markers. of which Smooth Muscle Actin is a well-known marker. This study aims to appreciate expression of Alpha
Smooth Muscle Actin in hepatic stellate cells of CHC cases and to find out the frequency of a-SMA positive HSCs Tn
perisinusoidal, periportal and pericentral regions of liver.

Methods: Liver biopsies of sixty Chronic Hepatitis C cases were immmunostained using anti a-SMA antibody. To assess
immunoexpression, semi quantitative scoring was done in three areas in each sample; pericentral, periportal and perisinu-
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soidal area.

Resulls: Immunoexpression of a-SMA was observed in all area with strongest staining on HSCs of perisinusoidal area.

Conclusion: a-SMA can represent a useful marker for early hepatic stellate cells activation in our population and can

help target patients requiring cggressive therapy.

KEY WORDS: a-SMA, CHC, liver fibrosis, Hepatic Stellate Cells.

INTRODUCTION

Chronic hepatitis encompasses a group of diseases,
typically lasting over 6 menths, characterized by varying
extent of hepatocellular necrosis and inflammation. 1The
global burden of hepafitis is high in countries like Egypt,
Italy, Romania and Pakistan.? The prevalence of hepatitis
C in Karachiis 4.2% according tfo PMRC data of 2009.

Histologically, liver architecture is represented by classic
hepatic lobule which has the cenfral vein in the middle
while portal tracts are af the periphery. The area around
the cenfral vein is termed as pericentral area, while that
around portal vein is periportal area.*The area of hepatic
parenchyma around the sinusoids is the perisinusoidal
area. The sinusoids are separated by one cell thick or two
cell thick hepatic cords. Between the vascular face of
hepatocytes and the endothelial cells lining the sinusoids is
a potential space called space of Disse.* In this space of
Disse reside the hepatic stellate cells, also known as Ito
cells. The normal function of HSCs is to store vitamin A, The
cavsative agent of chronic hepatitis C is Hepatitis C Virus
which is a single sfranded RNA virus belonging to flavivirus
family.s Cnce inside the human body, the primary farget
of HCV is hepatocytes®” Hepatocytes, in response to
injury, secrete various proinflammatory cytokines. The HSCs
are in a guiescent state in normal liver? In response to
these proinflammatory cyfokines the HSCs become
contractile and fibrogenic, these HSCs are termed as
acfivated HSCs. * These activated HSCs themselves
secrete various ECM compenents and proteases and they
lay down collagen leading to fibrosis.'°This fibrosis, if goes
untreated, will progress to cirrhosis and eventually organ
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failure.’® Cirrhosis may evenfually lead to Hepatocellular
carcinoma.'®VIn Pakistan, almost half of the patients
diagnosed with Hepatocellular carcinoma (HCC) are
found to be anfti-HCV pasitive.'? In health care settings of
Pakistan, HCV related end stage liver disease, is causing
exponential burden on financial health care resources.'”

These transformed HSCs themselves manufacture several
mediators, ECM constituents and profeases, thus leading
to fibrosis and cirrhosis,*One of the markers expressed by
these activated HSCs is Alpha Smooth Muscle Actin
(a-SMA), which is a reliable and widely used marker of
activated HSCs.' However fthe association between
a-SMA and extent of fibrosis is controversial. Several non-in-
vasive techniques are under study for their implication in
identification of hepatic fibrosis.’* Owing to lack of accu-
racy and dearth of validation, extensive usage of non-in-
vasive methods is not suggested. So far, an impeccable
serum marker has not been esfablished.*Liver biopsy has
been the foundation for diagnosis of hepatic pathologies
and denotes the gold standard for assessment of hepatic
fibrosis. Liver biopsy is frequently performed under
sonographic guidance as an outpatient technique, which
paralleled to blind Percutaneous Liver Biopsy(PLB), is not
only cost effective, but also curtails the potential perils
related to blind PLB.'" Moreover, biopsy offers supplemen-
tary facts about any unrecognized hepdatic disease. 17
Hepatitis C viruses (HCV) s an endemic worldwide
infection and its disfribution and progression varies
geographically.' ' Hepatitis C holds several genotypes, 3
being the most prevalent in Pakistan '¥ The aim of this study
is to appraise the distribution of a-SMA positive HSCs in
chronic hepatitis C.
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To find out the frequency of a-SMA positive HSCs in
perisinusoidal, periportal and pericentral regions of liver

METHODS

Sixty separate blocks of formalin fixed, paraffin embedded
liver biopsy of PCR proven chronic hepatitis C patients was
faken. These blocks were collected over a period of year
2010-2012. This Cross sectional study was approved by the
Ethics Review Committee of Ziauddin University, Karachi.
The biopsies were taken from the BMSIFJPMC and The
Laboratory. The study was conducted at Pathology
Laboeratory, Ziauddin University, Cliffon campus, while the
test was done at BMSI - JPMC. Sections of 5 um were cut
from the paraffin blocks. The histopathology and immuno-
histochemistry were then performed.

For Histopathology, H & E stain and Trichome Masson's
stain were used. Liver fibrosis was evaluated using Metavir
scale. Every specimen was staged for fibrosis on a
five-point scale; FO = no fibrosis; F1 = portal fibrosis without
septa; F2 = portal fibrosis with rare septa; F3 = numerous
septae without cirrhosis; and F4 = cirrhosis. The activity,
which is the amount of necroinflammation, is graded on ¢
4-point scale from AQ to A3. A0 = no histological activity,
Al =mild activity, A2 = moderate activity, and A3 = severe
activity. Score of less than F3 and A2 was taken as low
score; a score of F3 and above & A2 and above was
taken as high score 22

For immunohistochemistry, sections were mounfted on
glass slides coated with poly- L- lysine. Liver sections were
incubated with Primary antibedy i.e. ready-to-use mouse
monoclonal anti a-SMA (Cell Marguee, USA) for 30 min
{according to manufacturer's instructions). Positive and

Table 1: General characterisfics

negative control slides were included within each session,
After incubation with secondary anfibody (HRP) and
tertiary antibody added (HRP plus) for 20 minutes each,
the reaction was visualized using diamincbenzidine. This
was followed by counterstaining with Hemaioxylin, The
immunoexpression of a-SMA on HSCs was scored for
periportal, pericentral and perisinusoidal areas.

The total number of HSCs immunostained by a-SMA wais
determined semi quantitative scoring system. Acfivated
parenchymal HSCs were scored individually in the peripor-
tal, perisinusoidal

and pericentral area, where 0: no staining or less than 3 %
of the region; I: positive for 3- 33% of the region; II: positive
for 34-66% of the region; and Ill: positive for more than é6 %
of the region.”

STATISTICAL ANALYSIS

Statistical software SPSS version 20.0 was used for data
feeding and analysis. For guantitative variables mean with
standard deviation was calculated. For qualitative/ |
categorical variables percentages and frequencies were
calculated. Chisquare was applied as test of significance.
Only p-value <0.05 was considered to be significant.

RESULTS

Sixty Chronic Hepatitis C cases with the age range of 19
yrs. to 53 yrs were taken. There were 52% males and 48%
females (table 1). Their mean age was 37.4+8.4. Most of
the CHC patients were observed to be within the age
group of 40-49 years.

‘ Number (n) Percent (%)

Gender o

MAle 24 48.3 o

Female | 31 ‘ 51.7

Age in years

Under 30 11 18.3

30-3% 18 30 o
| 4049 27 45 |
| 50 & above | 4 | 6.7
i Necroinflammatory activity 4
| Low grade (0-1) j2.5) I 34.7
7High grade (2-3) 38 | 63.3 |
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Fibrosis

Low stage (0-2)

LHigh stage (3-4)

The total number of HSCs immunostained by a-SMA was
determined semi quantitatively. HSCs were found fo be
spindle shaped with out-sirefched processes and a
central nucleus. The cells that showed a nucleus were
taken as activated hepatic stellate cells. The a-SMA
positive HSCs were detectable in all areas. Periportal,
Perisinusoidal and Pericentral areas.

In perisinusoidal area, the immunoexpression of SMA was

37

23

|

highest, with most of the cases giving score Il 1.€.33-66%
positivity. (table 2 & 3 ; figure 1 ) However, the immunoex-
pression in lower stage of fibrosis (F< 2) was significantly
higher than the immunoexpression in high stages (table 3;
p=0.001). Likewise, in patients with low necroinflammatory
grade (AO0-Al) showed higher immunoexpression when
compared to patients with higher necroinflammatory
grade (table 2; p=0.025)

TAble 2: Immunoexpression of a-SMA on HSCs in CHC Patlients with grade of
necroinflammatory Activity (n=60}

Activity Group
Low Score High Score )
a-SMA expression P value
n % n %
i 0 (less than 3%) 0 0 1 100
I (3-33%) 2 11 16 89
Perisinusodial
ared I (34-66%) 19 475 21 52.5 0.025
I (above 67%) 1 100 0 0
0 (less than 3%) 0o o0 5 100
| (3-33%) 12 40 18 60
Periportal area
3 Il (34-66%) 10 385 16 1.5 D476
Il (above 67%) 0 0 2 100
0  (less than 3%) 6 39.9 11 64.7
| (3-33%) 12 38.7 19 61.3
Pericentral
area I (34-66%) 4 40 6 40 0.735
Il {above 67%) 0 0 2 100

P value < 0.05 is faken as significant.
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TAble 3: Immunoexpression of a-SMA on HSCs in CHC Patients with grade of stage of
Fibrosis (n=40)

Fibrosis Group

Low Score High Score

a-SMA expression P value

£ o = |

.3
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0 (lessthan3%) 1 100 ¢ 0 T

| (3-33%) 4 22 14 78
Perisinusodial
area I (34-66%) 3] Pl T 22.5 e
I (above 67%) | 100 0 0
0 (lessthan3% 1 50 1 5 -
| (3-33%) 23 76.7 7 23.3
Periportal area
a Il (34-66%) 13 50 13 50 LLuss
Il (above 67%) 0 0 2 100
0 (less than 3%) 12 7046 5 29.4
I (3-33%) 20 64.5 11 355
Pericentral
area Il (34-66%) 5 50 5 50 S
il (above 67%) 0 0 ) 100
Highly Significant p<0.01
Immunoexpression of a-SMA on HSCs in liver fibrosis of
Hepalitis C palients %
[T Perisinusoidal area HPeriportal area Pericentral area
66.7
59 o7 | ‘-—_;:‘
. 434
! -
28.3 |
1\
I 16.7
17 33 17 33 33
0 {less than 3%) | (3-33%) Il {above 67%)
Il (34-66%)
Immunoexpression of SMA
Figure 1: Bar Chart representing immunoexpression of SMA on HSCs in Liver
Fibrosis of Chronic Hepatitis C patients
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Figure 2: Perisinusoidal a -SMA positive HSCs in a liver section with low Metavir
Score
(A1F2) & Immunoscore il (= 66 %)

Magnification 200 x approximately.
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Figure 3: Periportal o -SMA positive HSCs in CHC with low Metavir score (A1F2) and

a low immunoexpression {Immunoscore | (3-33%)}
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The immunoexpression in perisinusoidal region  was
followed by periportal area where most of the cases
showed immunoscore of |i.e. 3-33% positivity. (Figure 1 & 2)
Pericentral ared, however, did not show much of the
immunoreactivity, Most of the cases of this area showed
immunoscore of |, while 17 % of the cases were observed
to have negligible positivity with a score of less than 3 % of
the region. (Figure 1)

DISCUSSION

Being a highly prevalent disease in this part of the world,
CHC should be diagnosed early to prevent ifs progress to
cirrhosis and eventually organ failure. Liver Fibrosis may noft
be clinically apparent unfil an advanced or cirhofic
stage. Liver biopsy hds been the comerstone for identifi-
cation of liver pathologies and symbolizes the gold
standard for assessment of hepatic fibrosis.” The Hepatic
stellate Cells are the main contributors of hepatic fibrosis
and augmentation of hepatic stellate cells in CHC has
made the expression of their markers as reliable immuno-
histochemical markers of CHC .22 HSCs activity has been
quantified with reference to the magnitude of fibrosis
&necroinflammatory activity. #The activated stellate cells
express mesenchymal markers including o-SMA. % The
a-SMA expression is strikingly augmented in CHC due to
delate cells activation® However, the association
between the a-SMA-positive HSCs and the magnitude of
fibrosis is debatable. Qur sfudy showed a more prominent
immunosxpression of a-SMA positive cells in perisinusoidal
areas.2'This is probably because of fhe location of HSCs in
apposition with sinusoids, leading to prompt response of
HSCs to early endothelial modifications after injury. The
a-SMA posifive HSCs were chsarved to be significantly
detectable In all stages and grades of CHC.7# It was seen
hat immunoexpression was more significant in lower stage
of fibrosis (F< 2) than in high stage.*'The reason for this may
be that the activation of HSCs was clready triggered by
the virus infection, even before appeardnce of marked
fibrosis. Likewise, the expression of a-SMA is higher in lower
necroinflammatory grades as compared fo the higher
grades of necroinflammation.®® These cbservations are
consistent with prior studies®

The activation of perisinusoidal HSCs may be an indicator
of prebable fibrosis. We can use this marker to judge the
activity of HSCs which indicate the chances of fibresis in
an individual.

In conclusion; our study shows that a-SMA can be consid-
ered as a useful marker for diagnosis of early nhepatic
fibrosis in CHC patfients and after liver fransplant. The
patients, in whom HSCs are active, may be considered for
target therapy, even without evidence of fibrosis on
routine histology.
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